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iiOtcOt-rftit^'T'^ft. 8gffi»f^B#. ^iSiRb-y 
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Slffiffi)^ » as 1 . !B 2 9 -y }J<7) 7 -y f-^ffll^O 
5 y f-O-r- * K«g£»£i6!l0rr £> £ t iz i 0 ^ t' y b 

W^Hci!»*yum»5fc<?>M(cfiev^t.'-y hJS*n£ft£ 

&x * y -fe;ua**r uhl^v ^mffra^iitc^a? ft 

7 , Py'7^. #Mt'7b7-fyS-lStfftA' 

f y h yj v tfWBmizffl&ztih *. a tc-ra. ro/ 

7AB$, SS 1 - aS 2 7 y ^-<7)— -H<7>=> v^-CD'f-flZtt 

-^ic^tt^^-rs-^ois-r. ro^^His. a? 

1 , aS2 7yjH7)— JTCD y y f-r- ^ tfifofrcT) =, - y f-<7) 
■r-^K!(6a»SrfBI»^4 Z t K <fc 0 ra^-MMIfc 

7 A -fe ;K7) L # v >«E£ — SglBE^tW < $ * h Z 

-t&m^&zy u-T-oyzith* mum. 

l- 5-r yt,ztt-tz> 2+m ftwmmmzx r> mi . as 

>y 

[0030] ^^c, vhu yr^mzmm 

ix£%M>* fc y L- . ^<7>&X h y V^te. b 

■y h 2 ± >i<zmwtztiz>m 1 is b g > f sav 
-x 7 j vK»«$*iSIB 2 glffi h g >^ J x? <r>mz 

o ■/ ^ f*IT\ -O^JMiRT H i L^#7-' 

-?? •v+izzixztimtch^-fimmtwz.zWi 

[0031] 

[0032] 01(1 NANDfc0777i/AEEPR 



^777yaEEPROMt'tnt<. VX?RO 
M. E PROM, EEPROM^^tSffl°rtgT'*>0. 

[0 03 3 ] mrnCOX olz. W^^lVYyV^^T 
1 - 2-T 1 - 5 . T 1 - 8-T 1-11 
t,it^:-fe;^ h y , X h y y^t 't' y V 5>f 

x-r y^s^-r?.^tf><7)StR h 5 >-^'x^t i - i t , 

h.tz^VS.WjtmfT v >> 3>h7> : Jx?D l - l , 

D 1 — 2 t s 5tHC^-i>l«CS-r^~Oi0t'-y b7^f 
*>-0<7)b' y h 7-f y2r^-t-5.7t*b«7)b' y h 7 
^>SiRb7^^'X^Sl-l, S 1 - 2 t . 7°a^7 
A^tMttiB#(Ci:oOb' y b7-f ^O^^Sil^r* 1 

oTtb' y h7-r v^zyuryiMkMs. m*.\zmmm> 

IVcc) Xti««!*ffiV ss^MU ?14^C7n 
-^f-f >^$;h..g>fi-*|-BLLVL$r. b' -y h 7 A V iMtR 
ft#A9, A9 bfc:ftO#2I3?b*-y h9-f ^CEpJP-r^. 
^iOfEiUh^^v-'X^TMl-l, TM 1 — 2 i: B! 
HJIMW(:IB({t7 h 7-f J'fc:— JgojeTOKSrttt&f * 
X#><n h 7 yy^^T 1 - 1 3 i: .. 7'Q ^7 AB#^hgi5 
frb&Vtz'r—S'Zy 7fU*'<5b*7 h7>f ytc-tw 
7 y ■f"T~ ^KS«E«rtt»ft L , ggtHift^tcRffi-f- 
?^77ftl.t8^tt577f»:yX7>-7 (7 
■y^-) I1-1-I1-2(Q2), 11-3— II- 
4 (Ql ) fc. SUHWfWCb'-y h5-f Vl^^WC«£^ 
HUie7-y^tf0tt®$:Rte$-*S^VW<O***t»-r 
•g.^fgSr^-r.g.h7>> ; 7.^ Tl -1 7. Tl-19, 
Tl-20, Tl-22 t. BtUJtMf*«Wtt6$#iT*»4> 
-^B#^-5Tluie7 -yf-$:Rte§-tt-?.^«OB#^cyi 
->t:t%t,zn)Vxfc&t LX4 *—~7Z1xh&4 
;Wi#^V2, *V1, ^RlCfH^Vy^^Tl 
-18, T 1 - 2 1 , T 1 - 2 3 t . Rttifjjf^IfiKrt=1fr 
127 -y f-SrtO«HtU b y b 7-f ^*«*Mffi«!Bt=lt 
»-TSfw460S!lfflISfi#DC BtCt^o h 7>^*7.^T 1 
- 1 5t. ^'Di/^A^tcSlJffllft-f-PGMl . PGM 2 
t:»^->^Vt. Mte7 y ^-^x-^$r b'.y b7-f 
l-^St L-t^ b 7 y y'X^T 1 -14, T 

1 - 1 6 i: , *»^>««$ixT^* . 

[0034 ] MStW7-F7-f ytt lffO^ h'JyyS; 

— ocoro y^met l, ^co^^yT^-fJi-rhy 
•y ^ xmmzwm s ix^itstoT'o y ^ z-m&zti. 

jyft. — ocox h y >^o«i!c«o v- h y -iy<r> 

-$Z-£iz* *) V—Y-yA >WMmtoh.h . x-rPM*. 
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[0 0 3 5] 02&tf03fi, &7-?t,ZMm-f&**: 
fla*. iHiRv-r-'^-f yizmaZix&mmi.. 02^ 

&£teffl-ri> i: , 3«OL*vMi*Eti, -2. 7V 
JiiT, 0. 3V—0. 7V, 1. 3V—1. 7V, 2. 
3V—2. 7V0)#1fifctt4OT. SWcSSrSH-? 
OffiS: — 'J -b/t-Tf Elf -f & £ i: * S T'# & . 
[0036] I . mmmmReat Operation) 

[0037] m&mm&. 9er--w? >y y -b y b 

^-ifeiifcTK^fcrJ: 0~o«ob* y r-^-f ^cod*>— 
OC0t*>y r-7-f VSrSSiR-TS A9 (XiiA9b)^y 
bV^K/l- (Pumping Level : 3. 3 Vijj^^T^ 
6 V) dOt*, A 9 (X(iA9b) Offl 

*f fl-^cOA 9 b (X(iA9) « "□-7" *«tc^r0, 

" o«7 " K/Hc; <-f T X £ ftftfi-f - BLLVL(7)K 
^*^Ei^h7^>-'X^TIvI 1 -2 (XttTM 1 - 1 ) £ 

tl&t' vh^J l/fSK'&lzmmV&.l'^Wz/— JU H (S 
hieid)«<?5fMW£3lfrU IjRt'7h7-fy^*7r 
'J . dOi:*, •te>->->^'{c:^^rb*-y 

h^-O-mStSrSi-r^tz:, micoh^y'Jx^T 1 - 
1 3<3y-hfc— 5eu-</l^«E£Jn£6. -rogftcjii 
V r e f l^</Wi^£ft^*mE?&fc|sS« 

[ o o 3 8 ] 04 0 1 co^t y oMtfcf&fmoii! 
iutn-rKu^tcjestT, a/cy^mh y> 

/ffiOTpas stE <W*.fcf6V) tffllJilSfi*. 
^t'J -b;KJ0x-^(i 31M 7Mzbti oTS*n$ it 

6„ dot*, iHiRv- h 7 -f vou'Om- g^ty 

y-b'N 1 - l*>'Vc cl/\W;ft-y?ni.^t 

t, 4^<rimt£h*)V7-?Z®tott%>ZlLlfiX'Z 
[0039]*f, y2V<?)flt>f ?/K3> 

te-r-? "oo" *jSSjjrr*fc«><^waiT**. 020 



ir—9 "0 0" T"(i^rV^-^co-b;Hi:^T^->^-V 
*ft"C*4. fi^oT, ?~??y*-fflre*Rl , «V2 

1-17, Tl-2 2£?->^y£-tf-6di:a*-C ; #3r 
"00" O L* V>ffi®EESrirr-?> -b^Tti^-brt' r- 5 

?D 1 - 1 Oi^-v y h^7(Shut Off) K/wkT'±# 

U ^^"/b^yu^Mz^m-fhtbyy'Jx^Di 
c7)yh§ v^y - hn i — 2 ^^Kfraicm^ma v c c k 

;lAf + -yf|, t Cl«Oi:#{c-r-^9-y^fi-^0Fl 

i , * v 2 ^t^^nrr^f *— 7>vzti& t. hy> 

y'X^Tl-17, Tl-22^-^yLt77f 
Ql, Q 2 dO^H;:^ y f-Q 2<0#*Bj&* 

V 2 J; R 1 ovW/XSrSfetc-f ^.-TVl^-tfT 9 
•y^-Q 1 Sr5t^K«E^-ti-T*^9 -y ^-Q 2 ^k«K$-a- 

5. 

[0040] 7-"—? "01" tiWL^^ttlti, S 
^V- H ^ >f ^K/l^ lVT'^-y^7t LTfg§&£ 

ii, I4»EH@TV-FN 1 - l £Vc c l^^yUc:^ 
£4. ta!oT, E^©T'ft^-0V2WNVUX<7)^Sr-f ^ 
-7*;P$-ti-T9-y^-Q2«ffiO^$rma "o^" fc-f 

HOTfl-f - <t> R 1 cO/'sVl^XAW hhy> 
iSx?T 1-22 &^-7«»tc*tft$-ti:, Era®T'®» 

[0041] x-^ "10" »LlulfEli 8 

T, 03cOEfa©T'y— HN 1-UVcc U^/UZ^ 

^§«7 7fQl«S^ri&I "C7->" \,Z~?h. 

[0042] ir—9 "11" OJ©-^, 02 £#g§-f £ 
t, •b;UOU*V>fflm i E* { -2. 7VUlTOffiSr^rr4 
<7>T\ •b>'^yjy'cr)^:|2:raT*^->'^^T'3!) , 9, ft^^> 

V 2 , *R1 <r>^)VX\iZWi%t£ < y- KN 1 - 2 S: h 7 
yy^Tl-17, Tl -2 2<5D?-ior>"mEkJrF 
fcr«H#-r-Sdi;T, 7 7fOf-^(iML^i\ 

[0043] II. Ta^^A^To^^A^IIiSf^CP 
rogram &; Program Verify) 

[0 044] 01 cr>\B\mz&lf&y°v7' ; 7J>.RZ/y°a? r 

n— f- < >yy-ht,zn?Zi£A-t&y°ri?'7&mftt 
?u7'7M.1$jxrz* 'J -b;i/*%fMo^iEL * ^fiULE 
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j±m%.®§mx'?m<r) l # ^ ^mms. izsm? h & x-m o 

tzwy^i* &Wfr$h1z#>\z\t. -t^uonyl-o— /V 
MCfi^OTQ^Alffi 1 4V—1 9 

V) £flo;t. ^/WOf-^/Pflffii&ffiSEfcEPflD-t 
^ ^il: j: >5 7 n-f ^ v/y- h t f ^ 

t7D-f ■f>'/y-hNiA§ix5 t 70-f ^ 

[ 0 0 4 5 ] * 'J Hr/PS: t o^< ^ 0 Iz&i-f & y 

v77j*mmm$iv>**:v-*zMzttLxmmzmftz 

ti&. t£or. MiK^^V^MzX-oXTa^^^^tL 

tnh cox\ —g.<?>7u7"5J>$mmz 
#a»?^ * u *)\simm<ovmiz§qmLt:frb' 5 

IE LT . S(l«KiiiL)t^ * U -feyl^)»*«» 
R& (Program Inhibit) loo, 7*D^5 A^B^O^* 

^ 'J -fe;U#*F/rac9 L # v MOTLEY i'Bt-t-S * n§ 

[0 046] -OOb' y VC9 5*>, b'yb^-fy 
»SWS#A 9 , A 9 b {Z i 0 — ?Ot' vYy-i VjWSJR 
£il, ^»il?<0t'-yh5>fVli«-f-BLLVL(Cj:*)« 

7n/5Aj |?Sjh^l> ft#iteft*<59 N A N D ^T'/A < « 
JB$*rC^I>&ffjr'£>&. 
[0047] T-n^^ixi&^fc^*^^^ 

5 A $ ix* =7 y tSc ATI Sfifc-r- * 
l^UCSBt-*-* i: . "OCT) 7 7 fQi, Q2 OttJBW* 

§S7 L7t> * 'J -b/WiHaMLEV c c fc:*-*— 5>$*i 

x. ro/^A^^jnit-fe^ftcrD^^A 

[0048] mmLtzWl5Rl? : m6CD? J 5>-^l25:# 
SHUT, *fls«=Srrc»^5Ai:rn^5^«aEIWP*» 

[0049] msiz^-txoizyj-riu (a) c^tsm 

trFW ?/VtT\ .rot £ Wu^A+M ?/K0fa(i7 



•y^-Q 1 fc^y^ft/^-^ciSro^A**^ 
Ztit. zco^^ju (A) (iKtWtcifcftfcafJtiaft 
(WitfSEl) ftX'Wi*)mZti& . #70^7^ 
ifccor MzMfr Ltcifi t>?° n-f =7 AflJE t±IS 

tW(c«w>fc«E (flamfo. 2v> ^"ttiiJDtrra 
me. m7 &im8iz£K>mmi,z7jkLx^& . 

[0050] y'ui/y^W^<r>^y^yymmi±M 

<7)mmmi¥ t mmx-h h a*, m 6 nzm l tz ± a tc . 

A) TttKaj«rfWW)aHRr7- vSJE 

asifWoliRy-K?^ J: 0*v»WE (Mil* 
0. 3V) $rEPiD-r-?.. lT^;KAj fii^ y 

f-Q1^7 •y^y-^tcW-r-g.ra^'^ASr^-ri.cT) 

■c, Tayyj^mm.mi,zi i y-y^-Qii,zm^Ltz2^L3L 
H8c^-r. miMfms\t. &w 7Mz*tt&)u— 

[005 1 ] "11" 0*§-£, 5 7fQl, Q2 

5^B6jh*JBK:*6. -r-^ "10" co^- N 5-yf Q 
\(n^r—9ti\^QX'hh<nX\ y y^-QlfiOx-^ra 
EPb1o;W- b y ^^tfr $ ix 4 Hlrtft* 7d ^ ^ A 

-?-ixJJUitf0roir5A(ifi : t>n.^rv\ t-^ "01" (7) 
*sr£\ ftlO«507-yf-Q lfflf-^Wo^A^ TIE 
P B 1<7DH«iTD^7 A^fcil-f ( 5 y^-Q 1 <DT—?tf 
lX'$>&cr>X') . 5 7fQ2«f-^IWi)ro/5 

BrMW K;W:^r 4 i: , 5 yf-Q 2 <50x - ^ * ? 1 1-^^> 

^ "0 0" 5 7fQl tc*fr^ro^5A^- 

CEO. 3VJ2Lhfc:$r-5Ti» 7 7fQ2<of-^* { 0 

^■OT\ 01(7)h7y^^Tl-2O* ! ^7«li:3fj 
or, 5 7fQ l ^if-^A 5 1 (c3E*>'» ! 5rv^*»^r'*> 
•§>« ia!or. ra^^Ajg^'jlv^^ 'J-fe;uc7)%& 
{±, 07at/0SC^-rj:ptc-b;KOL#^fflSE* i 
0. 7VUl±r2bi»^t^-ri>. <Xtc, 5-yf-Q2 
Ox- 9 IzHti- h 7° n y 5 A;U- 7* lc it A L 7"a 

[0052] uCOtl, U-fe;K7>L§f <I«E* { 
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1 . 3 VJ2LLo«-£ti . rn ^ 5 A8BiE8WC9 -y f - Q 
*>U "0 0" co L£ iMI^EWii'Bt 

> (iiE ( + ) oa^fttoU LMM8«ffi#2. 3Vj,Xh 
•?> £ , 9 >y + Q 1 Ox- * ** 1 lz$cte otSO^ 

[00 53] III . ffi*&l*?H*BfflE<Erase &; Erase V 
erify) 

[0054)11 0@Kfcttf*r-*il(f*&tftH*l* 
HSMmoigfl-^oV iT H 9 $.t/0 1 0 iz^k-f . ffi 
*iSf^CO^mfi{±yo -y ? T\ ?S*Ujf£B#K SSL, 
GSLIi7a-f O/W^O, M/'O-y^OT 

- K 7 >f y\z 0 V^Jpx 4.ix. -e LTM*iWmSiR$ 
ix^^SccO V— H >-t-fg^cO^ ^ U b;l4=*T LT PI 

»i-T-*iH**EEV e r s (51^2 1 V~2 4 V ) #flD 
it £>i%X 7 n— r 4 ^^y- h 2£Kfc olBKJffWW* 
epjD^ix-l.. Zti(,z£K>. 7 o-ir * >^y- v<r>nr? 
#F-N r->-*y ^fci 9a£*fc:*ai3*U SiR-X^E 

y-fe^<ot*vMi«Ei4ft (-) coffi^s.v-7 r--r& . m 

coo55]H9{±, micox^y comimftzmm-? 
h<tt&<r>m&m $>ymx'h2>. msuzwmztuzm 

~xcr>p-nm^z\W5^U Tx*mm-t&e>t\ b 

mm. v-vhyj >miRm^A9, A9hammms. 

K/K I^B L S H FI«SW^ 7^1/^ (09*. 
{f6V) (Cfc^cOT, miCOmmh^yisXfTM 1 - 

i, tm i - 2t,± vmx-h k>\ y-HNi- 

1, N 1 -3<iff-^BLSHFc0l'^;KCf-'7°l^-y v-a 

y h 5 d i - 1 <7) 1 1= ^ism&&ixittzmfctf 
>nmt zti. y-HNi-i , Ni-3<oig 

E*> it^ B L L V L **»gB $ il & . 

[0056] m&mt<nw^izmin&mmztoi_e= 

SL, GSHC6 v^'Jn^^ix, l^liRyn-y^^<7 

- h 5 -y >^za o v^-jn^. ^ixi. . m^mmmtma 
mmzmm-ztf, b y ^a^** y -t 

h7-f >-(Even Bit line) t«3Rt*-y h ^(Odd Bit 
line)cO^T^LT51fi : -r / <#T'S>'y . t^otlll 0 



•f . 5 -y f - »J -fe -y h «^*^fi# A 9 b *«ffea 'V \4 " 
lZ%&Zbtz£*)t'vh5'(yB/L2im$lZtl. Z 

tuzm-z iH£mtwtf)£ &. b/l2 izmmeox b y 

9\i.V-Y7 4 yOVX' "ON" b;l^i;LTSttii£;fi.g> 
<7)T% y-KNl-ll i "o>7" i:ig»$<lX "Pas 

s" u®:^i.„ RMtc x h y y-rftiz — 
^B*<o-fe/u*«apitr&*&{i. y-HN i - la y "a 

4" ££9. M* "Fa i 1 " Vtm&fjk%tiZ>Zbiz*j: 
[0057] ^Otlj^fiffea V>-f " Ofi-tA9tCj: >9 

B/LiizMLxi>mmzmrzti&. m£®mi. 
"ii" iztttz, m&wimzm l t ^t- . — p«ob* 

■yh5-f y-C'-OiO-r-^ Srtttimirtf J: < . MtbcO^ 
Jib* y h 9 i: KtSlt 4>#ufe 5 -y ^tCfifj^T^T'S) 

[0058] — ^, 011 icti; tt^Sfifc I /07'a 

j±miR®&*7jkLx$>&. mi KDmm.it. mmLtz- 

-><^-y;>' 77r ( 5 -y f - ) cOillRT H l/XC 

>y^fc-eix-m«fciLfc I /on yZHmz-t&K 
A, HI lOEUBKOWaKJif-y h9-fvrkt8NK$ 
*U ^^y^Ox-^^ttajLT^coffiSr^-y^-r-g. 
7-y-^- (HI ) -eLr, *cr>7-v1-l,zmmm, 

y- b izfmtRT b' u-xcor y fa-f v^(P 

re-Decoding) fl^^Sft^X-Y LTOlfS 
1 NMOS b^^^X ^ (ggj.g|gl'lCDN 1 ) fc. C 

b {zmconWSRT Kl/XW 'Jf3-f-( > ?m^£ i 9: 
VthT^A •v^-y?"¥-&b LT<D3g2NMOS h5VyX 
^ (fflJ^tfHl ION 7) fc. 
^^k:«ai$n4y-^^Mt (ffj^tdTHl 1CT/ 

Lo) fc, *»fe«uatSft4. hi Kvm-^Ymmmm 

^-C'feO. ft^CR0~CR4{ib'-y b^-f^S^C 

[0059] Hi zmm-ttitf. -OOb'y h5>fyf: 

Od*>-o<7)b*>y h^>f y&MIRt&tzitocomiRTVl' 
XiZ**). -mt'-sbyJybmWiZti.XftmiRTb* 
IsAizX 0aiR$iX7t^ ; eyb;P*^2b'y r-£M£B 

7 AMiRT r-' 1^ X (C i ^> 7° y f 3 — r 4 yfis^Y 
A i ( i =0— 1 5 ) , YB i ( i =0—1 5 ) cOffi-^ 

[ 0 0 6 0 ] H 1 1 tc^J; 3 — o<7^-^$tut I 
/0/o./;flt. fifYA i ^gtt& mi NMOS b 

T^i^wiii i cog-? •y^zmm^tt. 
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lt . zn&mmms-vim-vm^YB i 

[0061] ±IE^«fc 3 &$3££qrr.g>H 1 1 ct)# y A 

ath) Sr *f§j£-f & -I fc **T & S . 
[00623 

L»43ft**^r*-*. NAND»<73«JfrCfe1i«[ 

[Hi ] ^mizx^^m.mi^t(7)yy y^^^fjcr> 
[ 0 2 ] 0 i * y */wf- * kidum t & v 

7. 



[03] Hl^EU-t/^x-^ttSS'Jt^^faSEE 

[ 0 4 ] 0 i * y ^istHK^fcraa Ltzm^mm 
0. 

[ 0 6 ] 0 1 * »J cor o ?y 2*RVtmW)mzffl& 

VtzMW?- W94 >comffepja^©$r^-r^0. 

[07] ffl 1 ^ V^Wy-xi 7 yMz£ 

[08] 0 l^^y-feyU^tru^AtciS-r '— ^tt 

[ 0 9 ] 0 1 * y c7)?s*uif^{cB5ii Lfzm^r^m 
0. 

[ 0 1 o ] 0 1 co* ^ y co?i*^u»i^tcraji t*;fi-s§- 

<Oi£^0. 

[01 1] J: 401^088^^1^*7^ 

SftlilfftOlilftBI. 

[012] saw n o Rm<v$>mzfe* * y § ft 

[013] NAN D^<30#fflfie't§^ E 'J fcj&ffl $ 

Jit" v vxr y7t ^ * y -fe^t cojfettBMR*^ 
0S&0. 

[014] ^*-«W=5r* 9 AjMiR[llSgc7)|I]&&0. 



[02] 



[05] 




[06] 



®CycJe 



(g) Cycle 



©Cycle 



^ — Finn 



5TD^S 



5T1MES 



5TTMES "j 



Verify 



Verify 



Verify 



(12) 



WBPF9-1 8 04 



imi i 



[13] 



B/Ll 



B/L2 




H[Ta-17 
0V2D — |[T1-1B 



Tl-22 



0V1O — |[T1-21 , 

H 0R1O — |[Tl-23 



[04] 



PGMt 
PCM2 






.7 0.3 0.5 0.7 1.3 1.6 1.7 2.3 2.5 Z.7 Cell 



t I t 

ELECTION TTORD LINE LEVEUN PROGRAM 
VERIFYING OPERATION 



[17] 



®Cy< 



Cycle ©Cycle 




® Cycle ® Cycle ©Cycle 
^looplng^, ^ Looping, ^Eooping ^ , 



Ql:l 1 

Q2:l 1 



Loodln^rogrB^ T frogiW T Prograni f j 
Verily Yerlfy Verify 
Til-) 

Vt' 
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ims] 



[H9] 



WORD LINE 1-16 




Ql:l 
Q2:0 



ffl> Cycle , jg) Cycle { jg) Cycle 
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